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SECTION A 
Mark your answers to this section on the General 
Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-40) 
Suggested time for SECTION A: 60 minutes, 60 marks 


Choose the ONE best answer. All questions are worth equal marks (1.5 marks each). 


1. Which one of the following is found in all living cells? 


ees 


Nucleus 
Mitochondrion 
Cell membrane 
All of the above 


2. Which of the following is present in cells of all animals? 


eats 


Mitochondrion 
Endoplasmic reticulum 
Cytoplasm 

All of the above 


3. Which one of the following organelles is not part of the endomembrane system? 


altos 


Mitochondria 

Nucleus 

Endoplasmic reticulum 
Vacuole 


4. Which one the following structures controls the shape and movement of cells? 


raat de 


The nucleus 

The cytoskeleton 
The chromosomes 
The cell wall 


5. Structures within the cell such as nuclei, mitochondria and chloroplasts are called 


Poe ee 


Organisms 
Organs 
Organelles 
Organics 
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6. The two main groups of prokaryotes are called 


Bacteria and Fungi 
Bacteria and Archaea 
Bacteria and Algae 
Bacteria and Viruses 


ee 


7. Which of the following statements about eukaryotes is true? 


They have mitochondria. 
They are all heterotrophic. 
They are all multicellular. 
All of the above. 


eal ae 


8. Which of the following statements about Amoeba is false? 


It is a type of simple animal. 
It moves by pseudopodia. 

It is unicellular. 

It has a nucleus. 


Sai oe a 


9. Which of the following best describes the organisms grouped among the Protists? 


All are single celled organisms. 
All are single celled eukaryotes. 
All are single celled photosynthetic organisms. 


tel 


All are eukaryotes that are not plants, animals or fungi. 


10. Which of the following statements about fungi is true? 


They cannot reproduce sexually 
The hypha is the basic structural unit of most species 
They are prokaryotes 


aaa a a 


They are a type of plant 


11. Which of the following statements about DNA is CORRECT? 


1. Nucleotides in DNA have three components — Phosphate, ribose and base. 
2. The sugar ina DNA nucleotide is ribose. 

3. Double stranded DNA has 2 anti-parallel DNA strands. 

4 


. Complementary base pairing of bases in double stranded DNA is covalent. 
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12. During transcription, which of the following statements is CORRECT? 


13; 


14. 


15. 


16. 


1. Transcription occurs in the nucleus of prokaryotic cells. 

2. The template strand of DNA is read by RNA polymerase to produce the transcript. 

3. 

4. During elongation RNA polymerase moves along the DNA template strand in the 5' to 3' 


RNA polymerase transcribes the coding and promoter regions of a gene. 


direction. 


Which nucleotide only occurs in RNA polymers? 


1. Adenosine 
2. Cytosine 

3, 
4 


. Uracil 


Thymine 


Identify the process that does NOT occur during DNA replication. 


1. Helicase unwinds the double stranded DNA molecule. 
2. Synthesis of RNA primers by RNA primase. 

a, 
4 


Synthesis of Okazaki fragments on the leading DNA strand. 
Semi-conservative DNA synthesis by DNA polymerase. 


Which of the following is TRUE? 


1. Viral particles contain proteins. 

2. Viruses are considered to be organisms since they can reproduce. 
ee 
4 


. Viruses can infect only eukaryotic hosts since they cannot pass the bacterial and plant cell walls. 


Viruses cannot reproduce within a host cell. 


The genotype of an individual with Turner's syndrome is: 


1. YO 
2. XXY 
3. 

4. XO 


XYY 
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17. In which kind of cross would you expect to find a phenotypic ratio of 3:1 among the F2 progeny 


18. 


19. 


20. 


21. 


22. 


if the founding parental generation consisted of true breeding homozygote individuals for a 
single trait? 


1. Monohybrid cross 
2. Dihybrid cross 

3. Testcross 
4 


. Multiple allele cross 


A recessive gene is expressed phenotypically in 


1. only heterozygous individuals 

2. only homozygous individuals 

3. heterozygous or homozygous individuals 
4 


all individuals 


Which of the following statements about linked genes is NOT true? 


1. The degree of genetic linkage is dependent on the proximity of loci. 
2. Linked genes violate Mendelian inheritance laws. 

3. Loci of linked genes occur on the same chromosomes. 

4 


. Meiotic chromosomal crossing over cannot break genetic linkages. 


Which of the following is a different form of a gene that occupies the same position on a 
homologous chromosome? 


1. Locus 

2. Phenotype 

3. Allele 

4. Chromatid 

Which of the following processes requires energy? 


1. Exergonic reactions 

2. The hydrolysis of ATP to ADP and inorganic phosphate 
3. The metabolism of food to CO2 and H2O 

4. The production of carbohydrates from CO2 


Enzymes are required for nearly all biological reactions because: 


1. Most biological reactions have a high activation energy 
2. Most biological reactions are exergonic 

3. Most biological reactions are endergonic 

4. Most biological reactions have a high AG 


23. 


24. 


25. 


26. 


27. 


28. 
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A metabolic reaction A — B has a free energy change of -70 kJ/mol. Which of the following 
statements about this reaction is most CORRECT? 


1. The reaction will not proceed unless coupled to the hydrolysis of ATP 

2. The reaction may be coupled to the production of ATP. 

3. The reaction is unlikely to be coupled to ATP production or ATP hydrolysis. 
4 


. The reaction is not possible. 


Which statement about Glycolysis is TRUE? 


1. Glycolysis produces glucose 

2. Glycolysis produces NAD* 

3. Glycolysis produces most of the ATP in aerobic cells 
4 


Glycolysis produces most of the ATP in anaerobic cells 


The following reaction is catalysed by pyruvate dehydrogenase: 
Pyruvate + NAD* — Acetyl CoA + NADH + CO2 
Which of the following statements correctly describes the reaction taking place? 


1. Pyruvate and NAD* are both reduced. 

2. Pyruvate and NAD* are both oxidised. 

3. Pyruvate is oxidised and NAD* is reduced. 
4 


. Pyruvate is reduced and NAD+ is oxidised. 


Which statement about the Citric Acid Cycle is FALSE? 


1. The Citric Acid Cycle produces most of the ATP in a cell. 

2. The Citric Acid Cycle takes place in the mitochondrial matrix. 
3. The Citric Acid Cycle produces carbon dioxide. 
4 


. The metabolism of fats, proteins and glucose all use the Citric Acid Cycle. 


Which statement about photosynthesis is TRUE? 


1. Photosynthesis uses ATP and NADPH from respiration. 

2. Photosynthesis uses only green light. 

3. Photosynthesis indirectly provides energy for nearly all living organisms. 
4 


. Photosynthesis produces most of the CO2 in the atmosphere. 


Which three processes are together responsible for most of the ATP usage by animal cells? 


1. carbohydrate production, active transport of ions, fat production 

2. protein production, movement of motor proteins, active transport of sugars 
3. digestion of food, active transport of ions, protein production 

4. active transport of ions, protein production, movement of motor proteins 


6 
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29. Water molecules move across cell membranes: 


30. 


31. 


32. 


33. 


34. 


1. via a combination of channel proteins and diffusion though the lipid bilayer 
2. via active transport 

3. via exocytosis 

4. via diffusion though the lipid bilayer only 

If plant cells are placed in a hypotonic solution (lower solute concentration): 
1. water will flow into the cells causing them to swell and possibly burst 

2. water will flow out of the cells causing them to shrink 

3. water will flow into the cells causing them to become pressurised 

4. similar amounts of water will flow into and out of the cell 

Fat digestion yields fatty acids and glycerol. Protein digestion yield amino acids. Both digestive 
processes 

1. occur inside cells in most animals 

2. adda water molecule to break bonds 

3. require a low pH resulting from HC1 production 

4. consume ATP 

The mammalian trachea and oesophagus both connect to the 

1. pharynx 

2. stomach 

3. large intestine 

4. rectum 

Which of the following organs is incorrectly paired with its function? 

1. stomach — protein digestion 

2. large intestine - bile production 

3. small intestine — nutrient absorption 

4. pancreas — enzyme production 

Which of the following respiratory systems is not closely associated with a blood supply? 


1. the lungs of a vertebrate 
2. the gills of a fish 

3. 
4 


. the skin of an earthworm 


the tracheal system of an insect 


35s 


36. 


37. 


38. 


39. 


40. 
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One feature that amphibians and humans have in common is 

1. the number of heart chambers 

2. acomplete separation of circuits for circulation 

3. the numbers of circuits for circulation 

4. a low blood pressure in the systemic circuit 

Which process in the nephron is least selective? 

1. Filtration 

2. Reabsorption 

3. Active transport 

4. Secretion 

Which of the following is not an accurate statement? 

1. Hormones are chemical messengers that travel to target cells through the circulatory system. 
2. Hormones often regulate homeostasis through antagonistic functions. 
3. Hormones of the same chemical class usually have the same function. 
4. Hormones are often regulated through feedback loops. 

The hypothalamus 

1. synthesizes all of the hormones produced by the pituitary gland 

2. influences the function of only one lobe of the pituitary gland 

3. produces only inhibitory hormones 

4. regulates both reproduction and body temperature 

In neurons, where are neurotransmitters located? 

1. in the nuclear membrane 

2. the nodes of Ranvier 

3. the postsynaptic membrane 

4. synaptic vesicles 

Compared with a smaller cell, a larger cell of the same shape has 


1. less surface area 

2. less surface per unit of volume 
3. 
4 


the same surface-area-to-volume ratio 


a smaller cytoplasm-to-nucleus ratio 
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SECTION B Answer in answer booklet 


Answer each of Questions 41, 42, 43 and 44 


Question 41 (15 marks/15 minutes) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 
a) Briefly describe the structure of a typical bacterial cell. Use a labelled drawing to illustrate your 
answer. (5 marks) 
b) Briefly explain the differences between a eukaryote cell and a bacterial cell, particularly in 
relation to the organization and location of the genetic material(DNA). (5 marks) 
c) Bacteria divide by binary fission, but cell division in eukaryotes requires mitosis. Briefly outline 


what mitosis does, and why this is necessary in eukaryote cells. (5 marks) 


OR 
PART B: Answer all of the following parts. 
a) Give a simple description of the internal structure of an animal cell, with a labelled drawing. 
(5 marks) 


b) Plant cells usually have cell walls, chloroplasts and large vacuoles. Where in the cell would you 
find each of these, and what do they do? (5 marks) 


c) Cytokinesis (cell separation), the last stage of the cell cycle, differs between plant and animal 


cells. Describe the differences, and explain why they occur. (5 marks) 


Question 42 is on the next page 
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Question 42 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 
You are given the sequence of a DNA sense/coding strand below: 


a) 


b) 


C) 


d) 


€) 


5’ GCCAAGAATGCACCATTCAGAAGATGCGTGAATG 3’ 


Copy the DNA sequence to your exam answer book and write the complementary sequence of 


the strand underneath it, showing the 3’ and 5’ ends. (2 marks) 


Write the mRNA sequence coded by the above DNA strand showing the 3’ and 5’ ends. 
(2 marks) 


Identify and label the start and stop codons on the mRNA sequence. (2 marks) 


Use the codon usage table below to translate the mRNA of the gene into the correct amino acid 
sequence of the polypeptide? Underline each codon and write the amino acid underneath each 


line. (4 marks) 


The above sequence encodes the gene for the steamy enzyme, which is expressed by Yetis 
during severe Arctic blizzards and is responsible for accelerating their basal metabolic rate. A 
molecular biologist wants to clone this gene into bacteria and purify the recombinant steamy 
enzyme for use as a dietary supplement for Siberian ponies. Briefly describe the main steps 
involved in cloning the steamy gene into a plasmid so the gene can be expressed in bacterial 
cells. (5 marks) 


Codon Usage Table 
Second Letter 


1st 


letter 


Question 42B is on the next page 


10 


OR 
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PART B: Answer all of the following parts: 
Below is a pedigree of a skin disease. 


a) 


b) 


C) 


d) 


H = wild type allele h = mutantallele 


What is the most likely inheritance pattern of the trait in the above pedigree? Please explain 
your reasoning. (2 marks) 


Using Punnett square analysis define the most probable genotype of individual [V-5. Please 
explain your reasoning. (4 marks) 


Using a Punnet square analysis define the probability that another son born to [V-15 and IV-16 
would express the trait of interest. Define your reasoning. (3 marks) 


Using a Punnet square analyses define the probability that a granddaughter of III-2 (.e. a sister 
of V-1 and V-2) would express the trait of interest. Define your reasoning. (6 marks) 


Question 43 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 
Draw an annotated diagram illustrating the process of photosynthesis, showing the functions of the 


light reactions and the Calvin cycle and the links between them. 


In your answer, make sure you explain: 


the use of light energy (2 marks) 

the involvement of chlorophyll (2 marks) 

the production of oxygen (2 marks) 

the use of carbon dioxide (2 marks) 

the involvement of ATP and NADPH (3 marks) 

the main output of the overall process (2 marks) 

the involvement of different parts of the chloroplast (2 marks) 


OR Question 43B on the next page 


11 
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PART B: Answer all of the following parts: 
Copy and complete in your answer book, the following table comparing aerobic (with oxygen) and 


anaerobic (without oxygen) metabolism of glucose in a muscle cell. 


Anaerobic metabolism Aerobic metabolism 


List all metabolic 


pathways used (5 marks) 


List all organelles or 
regions of the cell 
involved (3 marks) 
The amount of ATP 
produced (3 marks) 
The end product(s) of 
metabolism (4 marks) 


Question 44 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: 


Name three major organs or tissues that are commonly used for gas exchange and briefly explain why. 
Name four features that are required for gas exchange and briefly explain why they are important. 
(15 marks) 
OR 
PART B: 


List the major three groups of 1. macromolecules and 2. their building blocks that are ingested by 
omnivores and briefly describe (1) how, (ii) why they are broken down into their building blocks by 


the digestive system and (iii) where in the digestive system they are absorbed. (15 marks) 


END of exam paper 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so may result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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